Detection of cystic fibrosis delta F508 mutation by anti-double-stranded DNA antibody.
This study evaluated an enzyme immunoassay (EIA) as a screening tool for detection of the most common mutation (delta F508) in cystic fibrosis (CF). Guthrie card bloodspots were extracted to remove whole blood polymerase chain reaction (PCR) inhibitors. The washed filter paper was directly amplified under standard (98 bp amplicons) or modified PCR conditions (491 bp amplicons) for the delta F508 mutation. Monoclonal anti-double stranded deoxyribonucleic acid antibody was used to detect competent hybrid formation between PCR products and normal (N) and mutant (M) cDNA (deoxyribonucleic acid) probes coated to microtiter plate wells. Under standard conditions, mean relative color production (N/M) via an enzyme-linked horseradish peroxidase secondary antibody was 8.8, 0.6 and 0.04 for individuals normal, heterozygous and homozygous for the CF delta F508 mutation, respectively (n = 27). Comparison of EIA results to those obtained by tris-borate-EDTA/8 percent polyacrylamide gel electrophoresis (TBE-PAGE) yielded excellent correlation (100 percent) for all three genotypes (n = 27). In comparison to TBE-PAGE, the EIA was 5 to 10 fold more sensitive when serially diluted PCR samples were evaluated. Larger PCR products (491 bp amplicons) for the CF delta F508 mutation obtained under modified conditions were not resolved by TBE-PAGE. The EIA, however, demonstrated equal sensitivity to the 98 bp and 491 bp amplicons. Performance time for TBE-PAGE analysis was substantially shorter (25 percent) than the EIA (3.5 to 4 h and 4.5 to 5 h, respectively) when small batches of samples (n = 5) were analyzed. The TBE-PAGE was not, however, convenient for screening large numbers of PCR-amplified samples (n > 15).